Highly purified trachoma elementary bodies (T'ang strain), incubated in the presence of the four nucleoside triphosphates [Mg2+, Mn2+, 2-mercaptoethanol, tris(hydroxymethyl)aminomethane buffer (pH 7.5)] were found to incorporate 3H-uridine triphosphate (UTP) into ribonucleic acid (RNA) molecules. Eighty-seven per cent of the labeled molecules were sensitive to ribonuclease treatment. In vitro RNA synthesis was almost completely inhibited by actinomycin D. Rifampin was also inhibitory, but allowed some initial RNA synthesis before complete inhibition occurred. When the reaction mixture lacked Mn2 , trachoma elementary bodies synthesized, for a limited period, high-molecular-weight RNA species (23 to 24S, 16 to 175, and 10 to I IS). Addition of 0.2 M NaCI to the same reaction mixture stimulated and prolonged 3H-UTP incorporation into the same radioactive RNA species. Addition of 0.001 M Mn2+ instead of NaCI also stimulated 3H-UTP incorporation but prevented the synthesis of the high-molecular-weight RNA species.
The elementary bodies are the dormant phase in the life cycle of trachoma agent, an obligate parasite of human conjunctival cells. These particles can survive outside the host cell, but initiate their growth cycle after entering the cytoplasm of host cells (4, 8, 15) . Analysis of the molecular composition of purified trachoma elementary bodies (20) disclosed that these particles are cellular entities of prokaryotic nature which contain a circular deoxyribonucleic acid (DNA) genome, 660 x 106 daltons molecular weight (22) , ribonucleic acid (RNA) species with sedimentation coefficients of 23, 16, 5 , and 4S (20; Becker, Loker, Sarov, Asher, Gutter, and Zakay-Rones, Excerpta Medica, in press), and ribosomal 50 and 30S subunits (21) . Recently, it was found that the developing trachoma elementary bodies are inhibited by low concentrations of rifampin (2, 3, 5; Becker et al., Excerpta Medica, in press), a potent inhibitor of RNA polymerase in bacterial cells (10, 13, 20, 26) .
The results of the present study reveal that purified trachoma elementary bodies have a DNA-dependent RNA polymerase activity which catalyzes the synthesis of trachoma RNA molecules under in vitro conditions. MATERIALS AND METHODS Trachoma agent. The T'ang strain of trachoma agent (TRIC/RC-PK/PK-2/OT) propagated in FL cell cultures (7, 8, 18) was used. Highly purified preparations of trachoma elementary bodies were obtained from the cytoplasm of infected FL cultures by centrifugation in 15 to 30% (w/w) sucrose gradients formed on top of a cushion of 0.4 ml of 45% (w/w) sucrose (21) . The material in the cushion was removed, diluted, and rebanded in 30 to 45% (w/w) sucrose gradients (21 (Table 1) .
Trachoma elementary bodies were treated in various ways to obtain the highest degree of RNA polymerase activity. Treatment of trachoma elementary bodies with 10-3 M 2-mercaptoethanol enhanced the RNA polymerase activity as compared to the activity in the untreated ones (Table 2 ). Freezing and thawing of the 2-mercaptoethanol-treated elementary bodies did not affect the RNA polymerase activity, whereas ultrasonic treatment reduced its activity.
Effect of rifampin on RNA synthesis. Since rifampin strongly inhibits the development of trachoma agent in vivo (2, 3, 5; Becker et al., Excerpta Medica, in press), the effect of the drug on the kinetics of RNA synthesis in vitro was studied. To allow penetration of rifampin into the elementary bodies, the latter was preincubated with 100 jig of rifampin for 40 min at 4 C before addition to the reaction mixture. It can be seen (Fig. 1) that the rate of 3H-UTP incorporation into RNA molecules during the initial 15 min was diminished by the drug. Subsequently, RNA POLYMERASE ACTIVITY 3H-UTP incorporation was completely inhibited (Fig. 1) . Similar results were obtained with 10 Ag of either rifampicin or rifamide per ml.
Effect of Mn2+ and NaCI on the kinetics of RNA synthesis. The kinetics of 3H-UTP incorporation into RNA molecules by 2-mercaptoethanol-treated trachoma elementary bodies was studied, and the results are presented in Fig. 2 . Incubation of elementary bodies in a reaction mixture without Mn21 (Fig. 2, " no addition") This was followed by a decrease in the rate of RNA synthesis.
Nature of RNA molecules synthesized in vitro.
The incorporation of 3H-UTP by 2-mercaptoethanol-treated trachoma elementary bodies was allowed to proceed for 30 min, and the RNA product was analyzed in sucrose gradients. Typical radioactivity profiles of the reaction products, obtained under various conditions, are shown in Fig. 3 . In the absence of Mn2p (Fig. 3 (Fig. 3) . (Fig. 1) . The results of rifampin inhibition of RNA transcription may be interpreted in the light of recent findings that rifampin inhibits the initiation of RNA synthesis by Escherichia coli polymerase (22) , but has no effect on RNA polymerase molecules which had already initiated the synthesis of RNA chains. It is therefore possible that trachoma RNA synthesis was initially not completely inhibited by rifampin because the trachoma RNA polymerase molecules were bound to DNA in an initiated form, and were therefore resistant to the action of the drug. (14, 19) . In the present system without NaCl, 3H-UTP incorporation continued for a limited time (Fig. 2) . Addition of 0.2 M NaCl stimulated and prolonged the duration of the total synthesis of RNA (Fig. 2) . RNA molecules with a sedimentation constant of about 24S (ranging from 25 to 23S) were synthesized in vitro by trachoma elementary bodies. These analyses do not enable us to determine whether these RNA molecules are precursors (1, 9, 24) or mature ribosomal RNA. Further analyses by acrylamide gel electrophoresis are still needed to determine the nature of the RNA molecules synthesized in vitro.
Addition of 0.001 M Mn2+ to the reaction mixture (in the absence of NaCI) resulted in a marked stimulation of 3H-UTP incorporation into RNA molecules (Fig. 2) . Nevertheless, Mn2+ prevented any appreciable synthesis of 23 to 24S RNA (Fig. 3) . This finding indicates that Mn2+ has changed the pattern of RNA transcription by the trachoma RNA polymerase in vitro and yielded a different population of RNA molecules.
Intact untreated elementary bodies of tra-597 choma agent (without 2-mercaptoethanol pretreatment) could be activated to synthesize RNA in vitro when nucleoside triphosphates were supplied (Table 2 ). It is assumed that after entry into the cytoplasm of the host cell, trachoma elementary bodies obtain ATP, GTP, CTP, and UTP from the host cell, and RNA synthesis by its DNA-dependent RNA polymerase is initiated. The activation of trachoma RNA synthesis in vitro by nucleoside triphosphates strengthens Moulder's hypothesis (16, 17) that chlamydial agents depend on the host cells for the supply of high energy-containing compounds such as nucleotides and other phosphorylated compounds (18, 28) . The in vitro synthesis of trachoma RNA may be an initial step in the development of the conditions necessary for the cultivation of these agents in vitro.
